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The use of a conventional McLeod Gauge design t o  measure gas pres- 

sures  requires  the constant a t ten t ion  of an operator during any par t ic -  

ular  pressure determination. I n  addition, a permanent record of pres- 

sure readings must be made by hand a t  the time of the  measurement. To 

a l l e v i a t e  these problems, I a modified McLeod gauge has been constructed 

and used t o  record pressures automatically. 

the  same general l imi ta t ions  of usage as far as p r a c t i c a l  appl icabi l i ty ,  

chemical inertness,  etc., i n  a pa r t i cu la r  system, the  gauge described 

has proved t o  be sat isfactory.  

With the  assumptions of 

The overa l l  gauge design selected i s  shown i n  Fig. 1 and was chosen 

f o r  i t s  r e l a t ive  s t rength of construction. I n  principle,  o ther  designs 

may be used. 

voir. 

( fo re  pump) source, 

The gauge cons is t s  of t he  measuring volumes and the reser-  

Provision w a s  made i n  the reservoir  f o r  an a i r  bleed and a vacuum 

Mercury was caused t o  r i s e  and recede i n  the  gauge 

by control l ing the  on-off cycle of the  fore  pump i n  a fashion similar t o  

the  operation of a Toepler pump. 

the  reservoi r  and the  fore  pump was operated continuously. 

w a s  i so l a t ed  f romthe  vacuum control valve by a vacuum solenoid valve. 

The vacuum and a i r  valves were adjusted so t h a t  the  fore  pump, when en- 

gaged, could overcome the e f f e c t  of t he  a i r  bleed. 

In practice,  a i r  was constantly b led  i n t o  
. .. 

The fore  pump 

The e l e c t r i c a l  c i r c u i t s  of the cycling and measuring portions of 

t he  operation are  shown schematically i n  Fig. 2. The leads from the  
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holding contactor re lay  were connected t o  0.010-inch tungsten electrodes, 

A, B, and C of the  McLeod Gauge. Electrode C i s  common. Electrodes A 

and B ac t iva t e  the holding contactor relay. 

joined, the  solenoid was i so l a t ed  from the  fore  pump thus  causing mer- 

cury t o  r i s e  i n t o  the  gauge. When electrodes C and A were joined, t he  

pump was ac t iva ted  through the  solenoid valve and t h e  mercury receded 

i n t o  the  reservoir.  

p r a c t i c a l  l i m i t s  by control l ing the air-bleed and exhaust ra tes .  

of t h e  mercury against  t he  gauge cutoff is, of course, t o  be avoided. 

When electrodes B and C were 

The period of the  cycle can be adjusted within 

Rushing 

The measurement of the pressure w a s  accomplished by measuring the 

change i n  current passing through two 5-mil P t  wires drawn through the 

closed end of a constant-diameter bore capi l la ry  port ion of t he  gauge. 

The idea l ized  construction i s  shown i n  Fig. 1 ( inse t ) .  

port ion of the  closed end was s l igh t ly  rounded. 

c i r c u i t  shown i n  Fig. 2 i s  qui te  standard. 

however, i s  the inser t ion  of an  i so la t ion  transformer i n  the  a-c input 

of t h e  cycling c i r c u i t  t o  eliminate ground loops from in t e r f e r ing  with 

the  d-c c i r cu i t .  A current of  1 6  ma was s e t  i n  the  closed c i r cu i t .  A s  

t h e  mercury rose i n t o  the capillary,  e l e c t r i c a l  contact w a s  made between 

the  two Pt wires v i a  the  Hg, which acted as a constant-resistance e l e c t r i c -  

a l  bridge. The current passing through the  exposed portion of t he  P t  

wires was passed through a standard r e s i s t o r  and monitored as a voltage 

change. 

t h e  voltage ( sca le  d iv is ions)  and gas pressure. 

The i n t e r n a l  

The e l e c t r i c a l  measuring 

O f  pa r t i cu la r  importance, 

This voltage w a s  recorded and a ca l ibra t ion  establ ished between 
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I n  the case discussed above, the automatic McLeod gauge was c a l i -  

b ra ted  with a conventional manual McLeod gauge and thus must be considered 

as a secondary standard. Absolute ca l ibra t ion  of the  gauge can be ac- 

complished a t  l e a s t  i n  theory i n  the usual manner (1) by subtract ing a 

volume correction f o r  the volume of platinum contained i n  the  cap i l l a ry  

volume. 

No leak problems were encountered with the Pt through g lass  seal. No 

detectable  change i n  pressure was observed a f t e r  a 2-day seal-off of t he  

closed end capillary.  

sealed with a cormnercial vacuum sealing compound. 

Had leaks developed, they probably could have been 

A typ ica l  p lo t  of the  data obtained f o r  a decreasing pressure i s  

shown i n  Fig. 3(a). Equilibrium measurements a re  i l l u s t r a t e d  i n  Fig. 3(b)  

f o r  several  representat ive pressures ( i n  mm) and show the  excel lent  repro- 

d u c i b i l i t y  and s t a b i l i t y  of the  measurement. 
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Fig. 1. - Automalic recording M C M  gauge. 
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Fig. 3. -Typical recording of (a) pump down and (b) equilibrium pres- 
sures. 


